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we	 still	 ignore	 the	 impacts	 those	 spills	 could	 have	 in	 the	 coastal	 environment	 (US	 National	 Research	
Council,	2009).	About	50%	of	the	volume	of	oil	spilled	in	the	sea	is	not	due	to	large	maritime	accidents	(e.g.	
vessel	explosions,	foundering)	but,	 instead,	small	spills	generated	by	vessel	operations	(e.g.	tank	washing,	









GLAMOR	 is	 the	 result	 of	 the	 research	 we	 has	 been	 carried	 out	 at	 the	 University	 of	 Bologna	 in	
coastal	 oil	 spill	 risk	 mapping.	 Back	 in	 2015,	 after	 identifying	 a	 critical	 lack	 of	 standards	 in	 oil	 spill	 risk	
mapping	 (i.e.	 vocabulary,	 methodologies,	 concept	 of	 risk/hazard)	 and	 the	 negative	 impacts	 on	 the	 risk	
management,	we	proposed	a	theoretical	oil	spill	risk	assessment	framework	(Sepp-Neves	et	al.,	2015).	The	
new	 framework,	 so-called	 IT-OSRA,	was	 based	 on	 a	widely-accepted	 standard	 on	 risk	management	 (ISO	
31000:2009)	 and	 it	 relies	 on	 ensemble	 oil	 spill	 simulations	 to	 estimate	 the	 oil	 spill	 hazard	 and	 its	
uncertainties.	For	further	information	on	IT-OSRA,	the	reader	is	referred	to	the	original	paper	(Sepp-Neves	
et	al.,	2015).	
In	 a	 second	moment,	 it	 was	 identified	 that	 the	methods	 used	 to	 analyze	 the	 IT-OSRA	 ensemble	
experiment	 results	were	not	 robust	 enough	 to	undertake	a	 global	oil	 spill	 hazard	mapping	 initiative	 (see	
Sepp-Neves	 et	 al.,	 2016).	 Following	 the	 positive	 examples	 given	 by	 other	 risk	 fields	 such	 as	 earthquakes	
(Gutemberg	and	Richter,	1944),	 floods	and	 landslides	 (see	Malamud,	2007),	 it	was	chosen	 to	 rely	on	 the	
statistical	distribution	of	our	dataset	for	the	hazard	estimation.		
The	 reader	 will	 find	 in	 section	 2	 an	 as-detailed-as-possible	 description	 of	 the	 methodology	
employed	 to	 map	 the	 oil	 spill	 hazard	 linked	 to	 maritime	 traffic	 in	 the	 Atlantic	 Ocean.	 On	 section	 3	 we	
present	the	analysis	of	the	results	in	terms	of	probability	distributions.	In	section	4	we	briefly	demonstrate	









As	 suggested	 in	 the	 available	 literature,	 oil	 spill	 impacts	 on	 the	 shore	 will	 depend	 on	 both	 the	
frequency	in	which	pollution	events	occur	and	their	magnitude	(i.e.	the	concentration	of	oil	found	on	the	
shore)	 so	 that	 to	map	 the	hazards	we	need	 to	consider	a	probabilistic	distribution	of	events	of	a	 certain	
magnitude	and	the	corresponding	number	of	events.	
GLAMOR	use	an	ensemble	numerical	oil	spill	modelling	approach	where	the	likely	trajectory	of	the	
oil	 will	 be	 simulated	 for	 different	 met-ocean	 realistic	 conditions	 for	 one	 test-case	 year,	 20131.	 The	




• How	 will	 the	 spill	 be	 (or	 the	 spill	 characteristics,	 namely	 volume	 and	 density	 of	 oil	 spilled,	 and	
duration	of	the	spill);	
• And,	 since	we	 are	 dealing	with	 numerical	 oil	 spill	modeling,	 the	what	 is	 the	 best	 oil	 spill	model	
setup.	
are	 considered	 to	 build	 a	 probability	 distribution	 for	 different	 coastal	 stretches,	 in	 particular	 the	
coastlines	of	nations	bordering	the	Atlantic	Ocean.		
In	order	to	address	uncertainties	on	the	position	of	the	spill,	10-day-long	simulations	were	carried	
out	 for	 9689	 possible	 Release	 Points	 (from	 now	 on	 referred	 to	 as	 RPs	 as	 well)	 covering	 a	 100km-wide	
offshore	 area,	with	 a	 spatial	 resolution	of	¼	degree,	where	most	of	 the	maritime	 traffic	 is	 confined	 (see	
Figure	1).	 	The	procedure	was	repeated	for	each	RP	every	10	days	 for	 the	2013	currents	and	winds	 from	
CMEMS	and	ECMWF	global	analyses,	addressing	uncertainties	on	the	met-ocean	conditions	during	the	spill.		












Both	 oil	 spill	 models	 use	 3D	 ocean	 temperature	 and	 current	 fields	 and	 surface	 winds	 to	 predict	 the	
trajectory	 of	 the	 spills.	 Daily	 ocean	 fields	 were	 obtained	 from	 the	 Marine	 Copernicus	 website	
(http://marine.copernicus.eu)	with	global	coverage	and	¼	degree	spatial	resolution	(CMEMS	GLOBAL)	and	
6h	resolution	winds	from	ECMWF	ERA-Interim	reanalysis	with	an	80km	spatial	resolution.	The	bathymetry	


















































After	 getting	 acquainted	 with	 our	 results,	 we	 proceeded	 to	 identifying	 the	 most	 suitable	 statistical	
distribution	to	describe	our	dataset.	The	characteristics	of	our	data	suggest	an	exponential-like	distribution,	
more	precisely	a	Weibull	distribution	defined	by:	




















products”	will	 be	 directed	 to	 the	oil	 spill	 hazard	GIS.	 In	 Figure	 4a	we	have	 a	 general	 look	of	 the	 release	



















As	a	 first	 approach,	 the	ensemble	average	beached	oil	 concentration	was	used	as	a	proxy	of	 the	oil	 spill	
hazard	 in	 a	 given	 area.	 So	 far,	 the	 hazard	 index	 has	 been	 computed	 at	 the	 national	 level	 with	 three	
exceptions,	USA,	Brazil	and	Argentina,	where	the	indexes	were	assigned	to	coastal	states	due	to	the	large	
extent	of	their	territories.		The	ensemble	standard	deviation	was	used	as	a	measurement	of	the	uncertainty	
in	 the	 hazard	 estimates.	 The	 average	 (2)	 and	 standard	 deviation	 (3)	 were	 calculated	 from	 the	 Weibull	
distribution	fit	to	the	frequency	histogram	(Figure	5).	For	such	a	distribution	it	is:	
	
	 𝜇 = 	𝑎Γ(1 + 1 𝑏)	 	 	 	 (2)	
	 𝜃 = 𝑎6 Γ 1 + 6% − 	 Γ 1 + 8% 6 	 	 (3)	
D8.4	Oil	spill	hazard	maps	
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